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KEYNRTE ADDRESS

SHIP SYSTEM INTEGRATION FOR FUTURE DESIGN

by The Honorable David E. Mann

Assistant Secretary of the Navy
(Research, Engineering and Systems)

It is not my purpose to come and talk to you today about ship control hard-

ware, or hardware programs, or even about better or newer hardware that you will be
dealing with in depth during this conference. Rather, I'd like to talk about one

of the fundamental strengths oif the United States and of our allies. That funda-

mental strength is the power of ideas and more particularly, I'd like to talk about

how we translate ideas into hardware, and just as importantly how we group hardware

or aggregate it together so that we, in fact, derive the delivered product -- combat

ready ships. It's been very fashionable of late in our country to discuss, to

dissect, to be concerned with the acquisition process. I would like to suggest to

you this morning that there are in fact two aspects to that. The first represents
the fundamental strengths of all of our democracies, that is, the ability to gen-

erate the technology. The second is the classical requirement that is involved in

the give-and-take of the total acquisition process. As with any give-and-take,

there are some fundamental difficulties which we should all recognize. First, it is
a fact that technology and requirements are not necessarily synchronized in time.

It is often the case that technology will be ahead of the relatively conservative

nature of those who generate requirements. Let me give you an example of why this

should be so. When the United States contracts for a ship with the shipbuilder, we f
let the contract for the entire ship: that is, we insist that the shipbuilder build

the ship, Install the equipment, cables, consoles, computer, radar, and all other

fequipments, and then demonstrate that they all operate together as designed. The

shipbuilder is responsible for delivering a final product. It is the United States

Government's responsibility to provide the shipbuilder with the equipment and with

the tools to insure that the product Is delivered as contracted for. It is how-

ever, the shipbuiltder's responsibility to provide all of the myriad trade special-

ists which will insure proper installation and the performance of the equipments.

Now the plain fact of the matter is that no shipbuilder in a free enterprise sys-

tem can afford to maintain the myriad of special personnel required to install, to

check out, and to insure the proper function of all the complex equipments that we

utilize today. Hence, it should come as no surprise that shipbuilders and the

naval personnel that work with them are, in fact, very conservative people and that

the requirements for our ships, that is, equipments to go on the ship reflect the

conservative approach inherent to the shipbuilders' business practices. Let me

point out a second problem that is inherent in bringing technology Into being in
the face of conservative implementation efforts. In my position, I see a lot of

good ideas and a lot of R&D initiatives, and many technology programs working to

solve the world's problems. What one does not see is a coherent pattern behind the

direction of the technology push. There Is a lack of coherency in our technological

approaches to the problem.

So far, I've only talked about new ships and new ship programs. That is not

the only problem area. There is a need to infuse new technology into our naval

ships throughout the life cycle of those ships. In moat navies critical attention

Is paid to updating the combat system on a ship and to provide the latest combat
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svst'm technology that is available during the ship's major overhaul. There is
l'ss tendencv to update our basic hull and mechanical items; our engines: our
electrical distribution system, our ship control system; our damage control items
and our ship self-protection systems with regard to such things as armor and passive
defenses against weaponry. Further, there Is a tendency when updating our combat-
ant ships to tillize what Is available or what is already proven as state-of-the-
art technology. A significant 'roblem In the United States in attempting to update
,,,r sb hips and to use the latest technology throughout the life cycle is that ships
,of a given class tend to come into overhaul at different times. It takes five to

six years to overhaul an entire class of United States combatant ships at this time.

Consequently, there is a tendency to include the newer equipments toward the end of
the overhaul cycle. We then have a problem in maintaining configuration control and
with the cost Inherent in supporting ships with different configurations.

These problems certainly are sufficient food for thought. They give us a great
deal of difficulty in digesting them. The question then remains, "What should we
do about all these problems?" We need to do total ship engineering, top-down design.
etc. We need to engineer our ships as a whole. We need to engineer the combat sys-

tem together with Its supporting machinery. We need to engineer hull and machinery

together. We need to do the whole package together. Let me add two items to those
needs. We need to do this top-down engineering -- this total ship engineering -- in

such a manner that the total ship is more tolerant of future change. Secondly, we

need to consider ships as life cycle entities in the very earliest stages of con-

ception and design.

Let me say, at this point however, that we in the United States do a great deal
of top-down engineering today. Much time, effort and money is put into generating

top-level requirements, in generating mission profiles, or what we want a ship to
do, and how we want it to go about carrying o'it its mission. There Is a great deal

of effort expended in assessing combatant capabilities. There is also a great deal
of thought that goes into how we want to use the ship and what possible improvement

can be contemplated in the future. Let me suggest that there is a bottom line

driver in any given series of trades, and today that driving element is the acquisi-
tion cost of any given ship and Its equipment suit. Increased consideration of
life-cycle cost could, in fact, reshape the way ships are basically designed, the

way new technology is infused throughout the life cycle of the ship, and probably
would result in improved total coherency of ior research and development program.

One might ask then, "How would life-cycle cost change our approaches in basic

ship design?" Consider the need for tolerance of change. Ships today basically

have all their equipment wired together by delicated cables. There are hundreds
and thousands of cables connecting every electrical function in the ship in one way
or another. Each time we change one of these pieces of equipment, we must change
the dedicated wiring which supports those equipments. Next, consider the fact that
we in the United States are moving into a digital world. Today when we change

equipments which are dependent upon digital computers, we must also change the

digital computer programs. Since most United States ships use only a few digital
computers and are, in fact, highly centralized, th- programs which are done in these
computers are sophisticated and complicated, and each change to a piece of equip-

ment with its attendant change to the computer program tends to create difficulties

throuighout the whole computer program. The cost of change on today's ship is very
high. If life cycle cost or the cost of future change were embedded into the
original concept of the ship, I suggest that more careful attention would be paid

to the design margins or the standard to which a ship and its inherent systems are
built. If, in fact, we include margin for growth or for future change into the
basic design of the ship and its basic sipporting elements, then the cost of change
will indeed be less when the change is effected. There is little sense in design-

Ing a ship with an electrical system or an air conditioning system which is limited

to support only the equipment with which the ship is originally equipped.
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Next, couisider tt, Irea of maintainability as a life-cycle cost driver which
tould he consldred in basic design. How much more does It really cost us to

acquire an autiratic performance monitoring system for main ship propulsion? How

much will that save in the long run in terms of early detection of equipment

1 ii lre?

lastlv, we need t,, consider peoph as a life-cycle cost driver, and people
implicttion 'n basic ship dtesign. in the United States Navy today, the use of
"e ple, is xpensivi. Wt ill rectgnize that it has been very fashionable to replace
etpOile with machllacs intl to count all kinds of attendant cost savings for that

replaemnt. )n,, if t lithe pr,hiems with this has been however, that there is a ten-

1-enld t tat the ptople that are replaced right off the ship. We forget that in
nilt' initanis ptopi -I, art. mitlt1-fitnction machines. They do not only do the function
-i the machini's which replaced them. People are watch standers in addition to

iquipme'nt monitor. People providc security to a ship in port. People cook and

serve tihe meals. People have to clean the compartments. People help move tile
"puerwork ind even polish tie ship's brass bell. All of these functions, while

cot ver glamorous, I ciotend, art still necessary even in a modern technology navy.
I sltgist that therv is a minimum number of people that are necessary to perform
the basic functions on a ship. I suggest that in the long term, improved tech-
nolotgs can aid greatly in increasing the productivity of people. I suggest this

protictivltv c-old be oriented towards improving and increasing the maintenance of
the machint's which are aboard a modern combatant. I suggest that machines and
Improved ticntology can do away with much of the non-productive efforts of our

pe'ople ahbilrd ship today and allow its to focus their efforts to increase produc-
tivity. There Is a basic trade involving people productivity and maintenance which
1,1st me onsidertd In the automation of today's ship and in the improved technology
whic we included in todiay's ship.

lastlv, let me suggest some implications which miny of our navies are having

t lice Up tt. In today's all-voluntary force environment, the United States has
t, woirk hiarder to keep its people. It would seem to be appropriate to focus tech-

,cugv and inclitde it in ships such that we can get some of the burden off our
t.tp, , improve thei r work week, improve their working hours, improve the usefulness
If tia s at which they are engaged, and Improve the rewards that come from a job
will die. In short, we can and should improve the conditions in which our people
In ,i all -stlcnteer force work tinder.

Si far, I have suggested a philosophy. I've suggested an approach, and I've
sugwt't'd Increased examination of life-cycle cost drivers and their effect on

lesln. What Ices all this philosophy mean in terms of how we do business? How
wouhl we actually make something like this happen? I suggest to you that there are

two basic changes which would he required in the way we do business. First, there

is a need for insistence that ship life support be one of the basic considerations

that are factored into the total trades included in the basic design of the ship,
before that design Is frozen. Secondly, there is a need to provide organizationally

for sistalned, frward-looktng, tnp-down engineering on a life-cycle basis by ship

c lass.

I recognize that there are a great number of problems inherent to move into

the direction that I have outlined, and inject the considerations that I have sug-

gested Into, (ur thinking process. The problems are several-fold. Institutionally.

It is the "now" cost, the "today" cost, the "today" problems which are more heavily

weighed in ur decision-makers' thinking. This is perfectly natural. I further

recognize the pressure today in tile political environment on any given set of

budgets. There is a great need to get more for today's investments and there is a

reluctance to consider the cost savings five, ten, and fifteen years down the road
If those costs necessitate Increased current investments. There is a need to get

the 'mdget down.
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AN ANALYSIS OF TilE TECHNOI,fCY CONTRIBUTTIONS
FROM THE FIRST FIVE SHIP CONTROl.

SYSTEMS SYMPOSIA

by W. Ward Rosenberry, Consultant

In a series of discussions among representatives from rte United Kingdom,
Canada and the United States, the need for an organ ized exchange of tochnical ideas,
plans and recent developments in ship control was recognized. Consequently, in
1966 the first Ship Control Systems Symposium (SCSS) was organized in the United
States with all three countries participating. As the first host country, the

I'nited States representatives presented 877 of the technical papers; although the

exchange of information turned out to he much more evenly balanced. That we all

benefited was demonstrated by the extent of the participation three years later in
a second SCSS. Although the United States, through the David W. Taylor Naval Ship
Research and Development Center, again acted as host, the extent of the non-United

States participation was doubled; i.e., United Kingdom and Canada presented 277 of

the papers. All parties agreed on the mutual benefits of the exchange and that it
would further serve the Naval and Maritime communities if participation could be
extended to additional countries sharing common interests. The third SCSS, held

in Bath, England, in 1972, had 407 of the papers from the United States, 40! from
the United Kingdom and Canada and the remaining 207 from five of the other nine
participating countries with half of these from the Netherlands.

Figure 1 shows the growth in the number of papers contributed by participating

countries. It is clear from this figure that this has become an international forum
for ship control systems. In 1975, in the fourth Symposium, United States and

United Kingdom contributions were nearly equal at about 33% each, with the remaining

34% coming from nine additional countries, again with almost half of these from

the Netherlands. The work reported on represented a continuation of many develop-

ments first reported on at the earlier symposia. Since it was held in Europe, it
gave ample opportunity for European participation. The fifth Symposium had 40%

United States papers, 297 United Kingdom and 21% from nine additional countries.

The decision to return the fifth Symposium to the United States reflected a con-
fidence that the symposium was fulfilling a technical need in the international !
"free world" ship systems community and could he shifted in locale without jeopar-

dizing the extent or quality of the contributions. This was amply demonstrated by

the attendance and participation.

The technical coverage through the years has developed into a definable pattern.
Figure 2 categorizes all the papers given at the fifth Symposium Into technical

sub-areas and identifies the c:ntrihuttng countries. There were 24 papers that were

categorized In the bridge control areas and 22 that dealt with various aspects of

propulsion control. Bridge control technology Includes: piloting and navigation,

bridge, c1lislon avoidance, steering control, maneuvering, and maneuvering simu-

lation. The propulsion control technology includes: automation, propulsion plants

and control, and propulsion simulation.

Figure 3 lists the technology area contribution for each symposium by pear.

Over thce ye irs, 557 of all papers presented have been In either the bridge control
or the propulsion control tvchnologv aria. Two major supporting technologies that

have contributed tram the beginning are human factors. accounting for 67 .f the

total papers, and automaitic monitoring, accounting for 77 of the total papers.
Other technologv areas that have been ineluded from time to time are: stabilizers,

propellers, electrical systems, microprocessors, and relevant systems analysis.

The control problems of special craft have been Included In each symposlum, account-

ing for 107 of the total contributions. The technology distribution In any tnd-
vidal year reflects the special theme emphasis in soliciting papers for that

sympnsl. I um.
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EASAMS, Ltd (UK)

Parkin, L., LCDR, USCG 3 L 3-1
U.S. Coast Guard

Parsons, M., Dr.
Chairman, Session J2
Univ of Michigan

Pesch, A. J. 3 L 2-1
Eclectech Associates, Inc.

Phelps, M. A., LCDR, RN 2 D 2-1
HMS SULTAN (UK)

Pijcke, A. C.
Chairman, Session Fl

The Netherlands Maritime Inst
(Neth)

Pirie, I. W. 3 H 2-1
Ministry of Defence (UK)

Plant, J. B. 4 M 2-1
Royal Military College of Canada
(Canada)

Probert, N. D. 2 C 2-1

Hawker Siddeley Dynamics Engr,
Ltd (UK)

Puglisi, J. 3 KI 1-

Maritime Administration
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Putman, T. II. 3 K2 2-1

West inghouse

Rains, D. A. 1 B 3-1
Ingalls Shipbuilding

Reeves, P., CAPT, RN 1 A 2-1
Ministry of Defence (UK)

Reid, R. E. 1 C 1-1

Univ of Virginia

Rinehart, V. 3 L 2-1

Maritime Administration

Risberg, R. -I. 3 KI 3-1
Panama Canal Co. (Canal Zone)

Robey. H. N. 4 02 2-1

David W. laylor Naval Ship R&D
Center

Rohkamm, E. 2 E2 2-1

Blohm + Voss AC (W. Cer)

Ronning, 0., CAPT 2 F1 1-1

Royal Norwegian Navy (Norway)

Ropstad, I). 2 El 1-1
Kongsberg, Vapenfabrikk (Norway) !

Ruhis, C. J. 2 E2 1-1
Propulsion Dynamics, Inc.

Ruland, .1. K., LCI)R, USN I A 4-1
Office of Chief of Naval

Operations

Schubert, E. 5 Q1 2-1

Forschungsinstitute fur Anthro-
potechnik (W. Cer)

Schubert, F., CAP'r, usCC
Chairman, Session K1

U.S. Coast Guard Hdqtrs

Schuffel, H. 3 K1 2-1
inst for Perception-TNO (Neth)
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Shipley, P. 5 Qi 3-1
Birkbeck College (UK)

Simanowith, R. C. 5 R 2-1

David W, Taylor Naval Ship R&D

Center

Smalley, J. P. E. 4 01 1-1

EASAMS, Ltd (UK)

Smith, W. E. 6 P 2-1
David W. Taylor Naval Ship R&D

Center

Spencer, J. B. 1 A 2-1

Chairman, Session K2
Ministry of Defence (UK)

Stankey, R.

Chairman, Session El
Naval Ship Engineering Center

Steinhausen, J., 1.CDR, RN 4 01 1-1
Ministry of Defence (UK)

Stuurman, A., LT 2 El 3-1

Royal Navy (Neth)

Sugimoto, A. 4 P 1-1
Mitsubishi Heavy Industries, Ltd

(Japan)

Thomas, J. R. E. 2 El 2-1

Ferranti (UK)

Thompson, R. V. 5 Q2 2-1
Univ of Newcastle Upon Tyne (UK)

Tiano, A. 4 P 4-1

Laboratorie per l'Automazione

Navale (Italy)

Toney, ,J., IT, USN 3 K2 1-1
Naval Postgraduate School

Turner, R. I. 4 01 3-1
College of Nautical Studies (UK)

Turner, T. 2 Fl 2-1

Vosper Thorneycroft, ltd (UK)
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van Amerongen, J. 3 J2 4-1

Delft Univ of Technology (Neth)

van Dam, J. 3 Jil 4-1

Royal Netherlands Naval College

(Neth)

van de Linde, J. G. C., RADM

Chairman, Session Ql

Royal Netherlands Navy (Neth)

van Nauta Lemke, H. 3 J2 4-1

Chairman, Session P

Delft Univ (Neth)

Verhage, W., LCDR

Chairman, Session D

The Royal Netherlands Naval

College (Neth)

Verlo, G. 3 Jl 2-1

Det Norske Veritas (Norway)

Volta, E. 4 P 4-1
Laboratoria per l'Automazione

Navale (Italy)

Ware, J. I C 4-1

Operations Research, Inc. !

Whalen, J. 4 02 2-1

Operations Research, Inc.

Whalley, R., LCDR, RN 3 H 3-1

Ministry of Defence (UK)

Wheatley, S.

Chairman, Session N

Natl Maritime Res Center

Wheeler, D. J. 1 B 2-1

Rolls Royce (UK)

Whitesel, H. K. 4 02 3-1

David W. Taylor Naval Ship R&D

Center

Al-II
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Whyte, P. H. 2 F2 3-1
D.R.E.A. (Canada)

Williams, K. E. 5 Qi 1-1
MARA-TIME Marine Serv Corp.

Williams, V. E. 1 C 1-1
National Maritime Research Center

Wolford, J. C. 5 R 1-1
Naval Weapons Support Center

Zuidweg, J. 3 11 4-1
Royal Netherlands Naval College

(Net h)
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